The clinical features of 23 cases of frontoethmoidal meningoencephalocele are described in two South East Asian populations. The clinical, embryological, and epidemiological evidence may support an early teratogenic insult in the aetiology of this congenital defect.
Frontoethmoidal meningoencephalocele (FEM) is a congenital abnormality involving the herniation of meninges and cerebral tissue through a defect in the anterior cranium, between the frontal and ethmoidal bones. Although rare in Europe and the USA, the condition has been described previously in a number of racial groups in South East Asia, including Thais, Malaysians, and Burmese.
This study describes the clinical features of FEM in two ethnic groups. The Cambodian cases were detected at presentation in an outpatient facility of a refugee camp and the Thai cases were identified in an orphanage in Bangkok.
Methods and results

CAMBODIAN CASES
Seven children with FEM were seen at an outpatient facility serving a refugee camp on the Thai-Cambodian border (table and figure) . Their ages ranged from newborn to 4 years with a sex distribution of five girls to two boys. All cases were diagnosed clinically.
The children presented with a progressively enlarging nasal or paranasal subcutaneous mass of which four were firm and three were fluctuant and of the latter, two were reducible. In three This institution cares for 400 handicapped children under 9 years of age. Sixteen cases of FEM were diagnosed clinically (see table) . All children identified were thought to be of Thai racial origin. Their ages ranged from 2-4 to 9 years with a sex distribution of four girls to 12 boys. All had some distortion of nasal or paranasal skin and soft tissue. In two cases there was no mass but only a distorted nasal root covered by scar-like tissue, and in a single case the only nasal abnormality was the scar-like tissue in association with anophthalmia. As in the Cambodian cases and in previous clinical studies, the site, consistency, and size of the nasal mass was variable. Most were firm. Only in one case was the mass fluctuant and reducible and in no case was the mass pulsatile, transilluminable, or possessed a thrill or murmur. The associated neurological abnormalities in these cases are more severe than in the above Cambodian cases or previous series (see table) . This is not surprising as case detection by presentation in outpatient departments, to neurosurgical centres, or by postal inquiry inevitably selects milder cases than would be found among children institutionalised because of mental and physical handicap. It is noteworthy, for example, that seven of the 16 cases in the orphanage were found to have spastic quadraparesis, a feature not described in other series. Similarly, 11 of the 16 cases had gross eye abnormalities in the form of microphthalmia, anophthalmia, or corneal clouding whereas in a Malaysian series none of the 25 had a gross structural eye abnormality.
Discussion
EPIDEMIOLOGY
The incidence of FEM is closely related to geographical location. A birth survey in Bangkok reported an incidence of one in 6000. 4 Prevalences of similar value were noted in a community survey in rural Thailand4 and by postal inquiry in rural and urban Burma.5 In contrast the condition is not described in several large birth surveys in the USA.6 It is not known if these racial groups retain their high prevalence upon migration to temperate areas. The incidence of FEM seems to be independent of spina bifida within a defined population, providing no justification for naming the condition 'cranium bifidum' as it was originally known. If frontoethmoidal, occipital or spinal meningomyeloceles were related defects representing part of an embryonic progression then their incidences would be expected to vary directly or inversely. Neither is the case. Accordingly, the There are a number of possible embryological explanations for the associated abnormalities in cases of FEM. Direct pressure by the hernia on orbital structures may explain the origin of anophthalmia or microphthalmia in some cases, but not in those in whom the eye abnormality occurs contralaterally to the side of prominent herniation. Although in severe cases massive herniation displaces the brain forward distorting the optic nerves,3 which could lead to atrophy of intraorbital structures in utero, this cannot always be the alternative explanation as eye abnormalities are common in clinically mild cases. Except in cases of massive herniation where occlusion of the foramen of Monroe has been described, it remains to be explained why so many cases develop hydrocephalus. The presence of nasal scar-like tissue is also a striking feature of this condition that has yet to be explained. This might be caused by in utero exposure of unepithelialised herniation with later epithelialisation to form this curious area of defective skin.
The simplest explanation is that the various abnormalities originate from a defect in cell development or migration at the stage of the three week embryo when eye and neural fields lie in close proximity. FEM 
